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本研究将研究区划分为 2 个水生态一级区、11 个水生态二级区。其中，水




-P 浓度最高值出现在 B3 区（新罗-低山建设用地-丰水区），达到 0.424 mg/L，
最小值出现在 B2 区（漳平-低山林地-丰水区），仅为 0.135 mg/L；NH4
+
-N 浓度
最高值同样在 B3 区，达到 1.862 mg/L，最小值则分布在 A1 区（华安-中山耕地
-平水区），仅为 0.207 mg/L；NO3
-
-N 浓度最高值出现在 B6 区（平和-低山耕地-
丰水区），达到了 3.914 mg/L；CODMn浓度在各分区内差异不大，最高点落在 B3
























的各分区水生态承载力估算结果表明，2010 年 B1 综合隶属度大于 0.8，水生态
系统处于可承载状态；水生态分区 A1、A2、B2、B3、B4 和 B5 处于弱可承载状
态；水生态分区 A3、A4、A5 和 B6 综合隶属度低于 0.6，处于不可承载状态。
总体来说，各二级水生态分区的水生态承载力量化结果合理、可信。此外，经系























Spatiotemporal variations in ecological environment inevitably lead to different 
standards or patterns for ecological and environmental protection. Ecoregions have 
been used extensively to classify geographic areas into zones of similar characteristics. 
Previous studies have shown that the significance of the aquatic ecoregion in 
determining water quality patterns, development of nutrient criteria and water 
resource management. The Jiulong River Basin, a typical medium-sized subtropical 
coastal watershed in China, experienced intensive human activities and subsequent 
degradation in ecological environment in recent decades. It plays an important role in 
regional economic and ecological health. More than eight million residents from 
Xiamen, Zhangzhou, and Longyan use the Jiulong River as their source of water for 
residential, industrial and agricultural activities. Developing aquatic ecoregion 
framework and thereafter quantifying the water carrying capacity for the ecoregions at 
different levels are therefore crucial for sustainable utilization of regional water 
resource and ecosystem based management in the JRB.  
Canonical correspondence analysis, hierarchical clustering and two-step clustering 
method were coupled in this study to delineate the aquatic ecoregions of the Jiulong 
River Basin. Besides, the Richards - Baker index and correlation analysis were used to 
verify the results. Based on the aquatic ecoregion delineated, fuzzy evaluation method 
and system dynamics method were further applied to quantify and predict the water 
ecological carrying capacity in the JRB. The major conclusions are as follows: 
The study area can be divided into 2 Level I aquatic ecoregions and 11 Level II 
aquatic ecoregions.The level I aquatic ecoregion B zone has a relatively healthy water 
ecological system than A zone, which was severely affected by human activities. For 
the water index of PO4
3+
-P, the maximum and the minimum appeared in B3 zone and 
B2 zone, the concentration were 0.424 mg/L and 0.135 mg/L, respectively. For the 
concentration index of NH4
+
-N, the max value reached 1.862 mg/L appeared in B3 
zone, the minimum value distributed in A1 zone, only 0.207 mg/L. The peak of 
NO3
-
-N appeared in B6 zone has reached to 3.914 mg/L. All of the max value of the 




 distributed in B3 zone. Overall, the delineation 
of the results of level I and level II aquatic ecoregion were reasonable and credible. 
The water ecological carrying capacity of B1 and B2 zone were better than B3, B4, 















and A5 zone were weak. They were similar to the results calculated by system 
dynamics method. In general, the water ecological carrying capacity of each level II 
aquatic ecoregion was reasonable and credible. In addition, the system dynamics 
model forecast during 2005~2020, the water ecological carrying capacity of the level I 
aquatic ecoregion A zone has a trend of decline. For a long time, it will seriously 
restrict the social and economic development of Zhangzhou and Long Hai. For level I 
aquatic ecoregion B zone was relatively good. With the unpredictable water resources, 
if keep the existing development scale without any policy guidance of government, 
the water ecological system of B zone will deteriorate during 2016~2020. The 
findings of this study provide a spatial framework for ecosystem-based management 
in the Jiulong River Basin.  
 
Keywords: Aquatic ecoregion; Level I aquatic ecoregion; Level II aquatic ecoregion; 
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济区具有十分重要的意义。2009 年 1 月下旬至 3 月上旬，九龙江流域漳州与厦
门取水口处的江东库区首次发生了大规模的甲藻水华事件，威胁到流域下游的饮
用水安全。另外，据 2000~2008 年九龙江流域省控断面调查结果显示，流域内





































20 世纪 70 年代初期，Likens 就尝试把陆地和水生态系统的特征结合起来进
行北美的水生态分区研究[22]，但由于数据的连续性和完整性难以保证，使得分区
研究主要集中在陆地生态分区，这也为后续的水生态分区提供了坚实的理论和研
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